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WAR GASES. MB OTHER NOXIOUS GASES, ^gfr-FUMES! 

A variety of noxious fumes and gases have been suggested 

as being of etiological significance in the develop¬ 
ment of cancer^ of the lower respiratory tract. Kikutb (1925) and 
HWneraann (1929) reported a few cases of respiratory cancer/ d eve l op — 
pgg in industrial workers exposed to fumes from mineral acids and 
'■alkalis*'- Betfce- ( 1933 )' reported '3 cases-of pulmonary '.cancer in-• 
industrial workers who had been exposed to fumes of sulfuric and 
hydrochloric acids for periods of 28, 31, and 1*2 years respectively# 

In contrast to these findings, Koelscb (193U, 1937, 1938) studied 
100 workers exposed to strong mineral acids during their manufacture 
and found no cases of lung cancer; in a parallel study, no cases of 
lung cancer were found among workers in acid-consuming industries# 
Wintemitz, Smith, and McNamara (1920a) were unable to produce lung 
tunors in rabbits by insufflation of hydrochloric acid# 

A carcinogenic action pf chemical warfare agents has been alleged 
by o f workers. Kikuth (1925) considered that poisoning by 

chlorine, phosgene, diphosgene, mustard gas and thioglycol chloride 
are Of etiological significance in the development of cancers. Brock- 
bank (1932), Klotz (1938), and Der^chanoff (1932) considered the 
same possibility# Katz (1938) reported that of I 38 cases of primary- 
cancer of the lung In veterans of World War I, 10 had suffered exposure 
to chemical warfarje gases. Brockbank (1932) obsenjed that of 61* cases 
of pr 


chibgenic carcinoma, h had been gasjed serinusly during 
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lung cancer, no association of war gassing with the incidence of lung 

cancer has been detected (see, for example, Berblinger, 1925* 1931* 

(xirO 

Probst, 1927)* According to Hueper (19u2), Nolan was unable to 

N 

establish any interrelation between a history of war gassing and the 
development of primary lung cancer from a statistical investigation 


of the records of the U. S. Artay and of autopsy reports of 


veterans^ 


Koontz in work cited by Koelsbh (1935) found that several hundred 

dogs exposed to various chemical" warfare agents in allnost lethal con- 

centrationB for periods up to several years, had no permanent injury 

to the lower respiratory tract. On the other hand. Richer and 
ftJLc’l hci m 

Adelegia-, according to Hueper^ (19l*2), found epithelial metaplasia 
of the bronchial mucosa in animals exposed to chlorine gas and phosgene. 


War gas polsoning^roduces Cin human g>chronic,pul¬ 
monary lesions, including obliterative bronchiolitis and epithelial 
bronchiolar metaplasia* and some investigators look upon these symptoms 
as being possibly precancerous in nature (j^ueper, 19^2). Hueper (19U2) 
has concluded that exposure to chemical warfare agents and to the 
other noxious gases and fumes mentioned above, may have some slight 
etiological significance in the development of pulmonary tumors in 


isolated cases. 10n the other hand 


these factors 


significanc 


vidance is at hand that 
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tuberculosis ; 

' $«-*»<. 
Tuberculosis of the lung has been suggested by a nuab e r -of 

workers as being <ameem**Wie causative factor^ in bronchiogenic 

carcinoma. Ewing (see 19l*0), for example, on the basis of the 

occasional co-exi3tence of the two conditions, concluded that 

tuberculosis was one of the Important etiologic factors in 


. In a series of 139 cases of. lung. cancer, Simpson (1929) • 
reported the co-existence of tuberculosis in 1*7 cases, but the 
tubercular process was active in only 6 of these cases* Derischanoff 

p/ 

(193^ found tuberculosis to co-exist with lung cancer in 16.7 perceit 

of his 1 series. Kraft (193U) found these two conditions present to- 
A 

gether in 16.7 percent of his 190 cases of primary lung cancer. 

Frissell and Knox (1937) reported the presence of tuberculous 

lesions in 18.6 percent of their cases of bronchiogenic carcinoma. 

In contrast to the studies reported above, many other workers 

Jigta ret d 

have recorded a much lower xhstdmm association of tuberculosis 

ImM 

with carcinoma of the lung. Seyfarth (1921*) found^cancer o£ the 
associated with pulmonary tuberculosis in only 2 percent of 
his cases. Bre<^wold^fou»i such association in 8.5 perc ent! Wahl^ *^ 


(1927), in 9.8 percent; Probst (1927), 9 percent; tffison (1939), 


/» 7 


active tuberculosis in 1.6 percent, healed tuberculosis in 9.9 percent, 

o/a total of 7.1* percent; -0^ Mat* (1939), 2.1 percent^Grfl [7? 

A causative relationship between tuberculosis of the lung and 

edt-n Onyfff * 

cancer of the lung was" doubted by^Simons (1933, 1937), Ferer/zy and 
MatolSr (1927), KlJs (1938)» Huener Jl9l*2), and bv Fried (1939, 




; '•* v-0 / J 



Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 


2025017883 


119 


cancer of the lung corresponds roughly to the known incidence of 

j. <xvy£l, 

tuberculosis in unselected cases^iMMkent, Fried (1932) 


reported a lower incidence of malignancy atoo g -a group of tuber¬ 
culosis cases tiaM." aiafctar group of non-tubercnl neie- patients» 

Hneper (19U2) noted that occasionally a bronchiogenic car- 

A 

cinoma originates from the metaplastic epithelium of a tuberculous 
bronchiectasis, usuallytuberculous infections of the lung, 
have no causative relation to the majority of pulmonary malig¬ 
nancies, and do not play ary role in the production of the observed 
Increase in lung cancer* He further observed that such an inter— 
relation is made less plausible ±u vieinuf the naaMWkte r e ductio n 

i*, Ltcn A&H Ce. 

p*the mortality from tuberculosis and tfre d1m < iwi*4en -rf^ awh a r 

hkS A I biMisktQ 

of mt severe tuberculous lesions of the lun^i»rthei4agpee»i*jr 

^^*S^t^^^38)^on^uded, "While tuberculosis cannot be considered 
a conoon etiologic factor, it would sees reasonable to agree that 
those carcinomata reported as arising in tuberculous cavities are 


of 


probably the result of the chronic inflammatory changes and conse¬ 
quent metaplasia, flut this dogs not imply any carcinogenic effect 

illus 
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In the decade 1920-1930> » numb e r e f workers suggested a 
causal relationship between certain bacterial infections and 
carcinoma of the lung* The possible influence of influenza, 
which was epidemic during the period 1918-1920 in many parts of 
the world, was reported by some workers (Askanasy^l919j Winternitz, 
1920a, 1920bj Mois, 1929} Barron, 1922; Prebst, 1927; Berblinger, 
1925, 1931)* Klotz (1938) pointed out that peculiar lesions'sug¬ 
gesting precancerous changes had long been recognized as occurring 
in the lungs in association with inflammatory conditions. Winter- 
nitz (1920) described such changes following influenza as taking 

the fora of active epithelial proliferations which often advance 

* 

to an®ctent resembling"inftitrating, malignant epithelial neoplasm"• 
Winternitz (1920b) observed similar changes in the lungs of rabbits 
following insufflation of hydrochloric acic^ Askanazy (1919)|ot^ 


served squamous metaplasia of the. bronchi i 


from influenza, and tho 


Teutschlflnder (1923) an 


duals dyi 
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Hueper (1926, 1929) observed that no increase in lung 
cancer was noted after the great influenza epidemic of 1888- 
1889, and that the most rapid increase has occurred years 
after the epidemic of 1918-1919• 

Dungal (1950) reported that in Iceland lung cancer is 
still a rare disease, the incidence being the same order as 
' that seen‘in many fluropean' couhtrifes at the beginning of the ' • • ■; 
century. On the other hand, the incidence of bronchitis 
and influenza is more frequent in Iceland than in most civilized 
countries. He concluded therefore that there is no causal re¬ 
lation between the common respiratory infections and lung 
carcinoma. Kerlig (cited by Matz, 1938) had earlier employed 
similar reasoning. 

Also, most clinical studies have failed to demonstrate any 
condensing relationship between influenza and bronchial tumors 
(Sevfarth, 192h; Staehelin, 1°25; Kikuth, 1925; Breckwoldt, 1926; 

Hanf, 1927; Klotz, 1936, 1938; Schairer and Schbniger, 19ii3; Fried, 

18*54 

1935, 19W). Hueper (1926) and 7,'eller (1929) commented that 
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a peak in the incidence of cancer of the lung was reached in 
some areas of the world by 1918, and that no significant in¬ 
crease in the incidence of this cancer was observed following 
the influenza epidemic of that year. Fried (1932, 19U8) as 
well as many other workers have repeatedly observed that few 
patients with carcinoma of the lung give a history of influenza 
• V and doubt'can be expressed as tk» the probability of a single - - 
acute infection such as influenza initiating changes leading 
to the development of malignancies* 

Miller (19^0) pointed out that the incidence of lung cancer 
in Cologne, Germany in the year immediately following an epidsmic 

of grippe in 1927 showed a marked increase. Earlier, Berblinger 
that 

(1925) considered/the increase in lung cancer observed in Jena 
and in other cities in Germany following the first World War might 
be etiologically connected to a great epidemic of grippe in the 
same war. Miller in a series of \xl cases of primary cancer of the 
lung concluded that any connection between the history of grippe 


and the development of primary carcinoma of the lung was not clear 


and c 
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QU<ci 

Steiner and Loosli (1950) studied the p arcinog e nlclt y~ of 

human influenza virus ( tffB- APR-8 strain) inhaled as a mistdn 

the Droduction of lung tumors in inbred mice* The infection p*—- 

h 

nil-ire produced tunor-like epithelial hyperplasia during 

the recovery stage, and some lung lesions induced by the influenza 
persisted, throughout the. life of the animal. However, these 
changes did not grawtugtiy eventuate in lung tumors in mice of 

<Zi& 

low lonpwtaaar susceptible strain (C57 Black)^ Neither was the 
infection carcinogenic nor the epithelial hypdrplasia pre-cancerous 
in the high spontaneous strain A animals. In fact, in some experi¬ 
ments there was the suggestion that the influenza infection might 
be anti-carcinogenic (lowered percentage of tumors and/or lengthen***-- 
ijBfffbf tumor induction time in experimental animals). 


SYPHILIS OF LUNG: 

Simpson (1929) 'and Jaffe (1935) have recorded seao association 
of syphilis of the lung with bronchial cancer, but such association 
is rare, and according to Klotz (1938) probably bears no causal 
relationship other than that of a chronic irritant. 


PARASITIC INFESTATIONS t 

Fried (1932) has pointed cut that thr association of oul 

monaiy cancer parasites is extr^ely rare, even though p ora- 

/ « * » - b4 o Uu * *1 h& v 1 

AsiUe- tMHe been reported to lnitiat^neoplas^c lesiqjs at other 
sites. Eggers (1931) cited c 
associated with trichinos 
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Inhalation cf silica dust has been mentioned often as a possible 
etiolcgic agent in bronchiogenic carcinoma, and cases of silicosis 
co-existing with cancer of the lung ar jcno rt od in the literature 


(Davidson, 1930^Qlson, 1935; Schmorl, 1923a, 1923b, 1928; Seyfarth, 
EftWtrf (ruiftyiptfj yWSCey 

192U;.and papers cited by Klotz, 193$; and by Hueper, 19^2). However, 

, • many other.. have concluded* that .this .association .is merely . 

coincidental* 

Simpson (1929) and Passey and Holmes (1935) observed that 
primary cancer of the lung is relatively rare among the geld miners 
of \3outh Africa, while silicosis is very common* Vorwald and Karr 
(1937* 1938) confirmed these observations and reported a lower in¬ 
cidence of lung cancer among silicotics than in the general population* 
Schulte (1930) and Schulz (1935) studied the incidence of lung cancer 
among miners in the Ruhr District where silicosis has a very high 
incidence and concluded that silica dust is not a factor in the 
genesis of primary lung cancel. Schulte (1930) in fact concluded 
that the lungs of silicotics are less susceptible than normal lungs 
to the cancer process* 

Schairer and Schftniner (19u3) on the basis of statistical 
study of the lung cancer cases autonsied at J e na , concluded that 
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certificates for the period 1921-193- that the occupations in which 
there w r as g liability to silicosis did not show an incidence cf lung 
cancer higher than that for all workers, Rttttner (19h9) recently 
concluded from a contro^ stati stical study that bronchial carcinoma 
does not occur more frequently in silicctics than in the average 
copulation, 

Tt .rrUst* be* concluded‘that’-the‘burden .‘of. existing - evidence, 
does not support the vie?/ that inhalation of dust containing silica 
can be considered an e tiologic factor in the genesis of human pul¬ 
monary carcinoma; however, the relevant animal* studies should be 
discussed in this connection, 

7i*illis (1928) and Willis and Pruts^t (1928) observed at 
autopsy adenomatoid formation surrounding the bronchi in several 
of a series cf guinea pigs exposed to silica dust for gf 
hours ner month for a period of 18 to 31 months, but did not observe 
any true pulmonary cancers# They held that the observed lesions 
might be a hynerplastic response to the irritating silica, but, as 
Hueper (19li2) pointed out, such lesions occur spontaneously# Negativ 
results were also obtained by Vorwald and Karr (1937, 1938) in 3*333 
animals of various species (guinea nig, rabbit, rat, mouse, cat, and 
chicken) exposed to various dust (most of them containing silica) for 
periods up to 7u9 days, faupbell (19d3, 19’-1 > 19h2a, 15u2b^ observed 
some increase in pulrr.onaiv turners in mice bv chronic inhalation of 


s)Ccijetcus ^ 



mona^/ 
'fid tk 


bt rmd Ir.is incident Bid not seeofto begbme greater 
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that the negative results with silica obtained by other workers may 

A 

be attributed to the fact that the animals were not allowed to live 
to the tumor-producing age and to the natural insensitivity of some 
animal strains and species that were employed* 
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ASBESTOSIS: 


Asbestotic pneumoconiosis resulting from prolonged occupa¬ 


tional inhalation of asbestos dust or fibres has been recognized 

as an industrial hazard in recent years as the use of asbestos 

has increased. In recent years, consideration has also been given 

... ... ... is .... ...... 

'to a possible carcinogenic action of'asbestos/upon the" lungs." Keniia- 

way and Kennaway (1936) did not find any cases of lung cancer in as¬ 
bestos workers in an analysis of 18,280 death certificates for cancer 
' of the lung and larynx in males from England and Wales for the period 
1921-1932, but in a later paper (I9k7) extending the study through 
1938, chronic exposure>to asbestos dust seem*associated with the 
incidence of lung cancer* Since 1933, cases have been reported of 

carcinoma of the lung associated with a history of asbestosis or 
chronic 

at least of/exposure to asbestos by Gloyne (1933, 1935, 1936), Wood 

and Gloyne (193k), lynch and Smith (1935, 1939), Lynch (1937), by 

Egbert and Geiger (1936), by Horning (1938), by Nordmann (1938, 1939), 

by Linzbach and Wedler (I9kl), by Holleb and Ar.grist (19k2) and by 

Homburger (19k3)* Many workers feel that the incidence of lung cancer 

among asbestotic^ at autopsy is relatively high; ranging from'17 percent 

Otst,/9</S; 

(Nordmann, 1938)-to 20 percent (Wood and Gloyne, 193k). Wedler.found 
lk lung cancer cases^in 92 autoDsies of asbestosis workers, and re¬ 
ported as had Lynch and Smith (1935, 1939) that an appreciable portion 
of the cases in which, asbestosis and lung cancer co-exist are in rela¬ 


tive]^ young men. The latter workers taut suggested that a relationship 


I 
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the appearance of pulmonary neoplasms 0 Hueper (l9l»2, 1950) con¬ 
cluded that the available evidence is suggestive of an association 
of l ung cancepkith occupational exposure to asbestos. He observed 
that nothing is known about the actual causative mechanism through 
which asbestosis may produce such epithelial lesions, and may trans' 


fern them subsequently into malignant growthso 

•. • . •. Nordrtann and. Sorge; (I9lil) - exposed .100. white -mice to asbestos, 
dust for a total of 67 to 80 hours over a period of six weeks or 
for a total of 72 hours over a 13-week period* At the end of 20 
weeks, 6l animals survived for examination. Of these, 20 percent 
showed a keratinized multi-centric squamous epithelial lung car¬ 
cinoma and h2 to 57 percent showed epithelial lung neoplasms in 
all stages. These findings, the authors concluded, supported the 


view held by Kordnenn (1938) and by other workers that chronic 

* c <r 

exposure to asbestos dust may be a factor in lung cancer in asbestos 

A 

workers• 


After reviewing the literature on asbestosis, Hueper (191*2) 


stated: 


"An evaluation of the evidence presented reveals 
certain features connected with these cases which 
are suggestive of an occupational causation. There 
is an incidence of lung cancer in asbestos?qf the 
lung which is definitely exces3ive<. The relatively 
small number of necropsies on which this conclusion 
is basod represents an urgent indication for more 
extensive post-mortem examinations in cases of 
asbestosisj especially considering that pulmonary 
ignancies seen in previously reported cases 
ore, in several instances, very small and were 
incidental observations,,. Nothing is known about 
the actual causative mechanism through which a3tes- 
osis may produce 3uch epithelial lesions, and nay 

tp. malignant-growths." 
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SIDEROSIS 

jP4C>*t»vl<4Vif 

Occupational jj«n g. siderosis is caused by the 

qr^L 

deposition of iron or iron oxide in the lungj 4. relationship 
c*n4)tlon 

between pnininnBr) i 1 11 "T""I* and primaiy lung cancer has been 
suggested by several workers. According to Kennaway and Kennaway 
(1936), workers exposed to metal du3t (metal grinders) have in 
England and Wales an incidence of lung neoplasms 2.25 times that 
of 4fcHMFthe general population. A similar relationship was 
suggested by-Turner.and'Grace .(1938)j Campbell (193^i. .193.6* 193.7* •• 
1910), Vorwald and Karr (1937, 1938), and Simons (1937). 


The relatively small number of human lung carcinomas reported 
4** follow*occupational inhalation of iron dust or iron-containing 
minerals is too small to permit any definite conclusion, Mat Ctt'C 
existing evidence suggests the need p #*further 3tudy to establish 
whether or not the relationship is causal or merely coincidental. 

That the association of the inhalation of iron dust or iron-containing 
mineral dust causal is suggested by the finding of Campbell (1936, 
1937, 19liO) that mice ®ah$»eiUEixiexl)i*x±jiJw dusted with iron oxide of" 




1 


showed an increase 


incidence of lung neoplasms 


*4- /*1C 


Stt 


Li an XllCXudLic 


On the other hand, Vorwald and co-workers (l c 5>0) exposed 
normal and tuberculous ruinea pirs, and normal rats and 


rabbits to iron oxide accompanied by four nercent silica 
for periods up to three years and oVserved no oulnenary 
tuners. 
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BmUOT POSTS « 

Gardner (29b6) and Lanza (19U5) have reported sarcomatoid granu¬ 
lomas in lungs of workers exposed to the dust of beryllitm compounds 

in the manufacture of lamps and other electronic products. Gardner 

■fkSL, 

.lias concluded that the actual causation of pulmonary reactionsJUne 

. * * • .A 


{fcwMNtaag associated with beryllium and its compounds is unknown, • - • - 

but sons animal evidence suggests that other factors are also at work. 

Vo proliferative responses were observed in dogs, rabbits, guinea pigs, 
white rats, and white mice when zinc beryl silicate, berylliun oxide, 
and mixed phosphors (Sr, 6a, Cd)/inhaled or injected, but rabbits in¬ 
jected Intravenously with zinc berylliun silicate and insoluble beryllium 

oxide almost invariably developed malignant sarcomas of the bone within . — . 

fMiJtXjJA 

five to seven months. Davies and Harding (1950) have reported a similar/ 

lt»t- MrCiNi — 

findings in general. According to unpublished work of Hue per, cited ve**-**^ 

by Spencer (1950), the recent death rate due to lung cancer among ‘ l * < - 

workers exposed to beryllium dust in the manufacturing industries is 


i J 

very high, and'further studies are in nropress at the National Cancer ~. Xv,/ 4 


Institute toidetermine 
carcino 



sts have 
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ARsanci 

» # 

As observed elsewhere In this review in the development of 

lung cancers in alnera employed at Schneeberg and Joachiasthal 

In which the ores are net only radioactive (uranium) but contain 

arsenic and cobalt as well# arsenic has been iaplicatod by sene 

workers as being responsible in part for the high incidence of 

lung ■ cancer'observed, Saupe (1930^ 1933) bis studied at length 

the incidence of pulmonary cancer in arsenic workers in smelters 

and processing plants at FTeiberg in SaXoqjr. Of hO workers 

examined by Saupe, 12 workers showed slid pneonocordetic changes* 

' m 

Two of these workers didd with carcinoma of the lung associated 
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Kermaway and Kermaway (19U7), on examination of English death 
certificates, concluded that occupational exposure to arsenic dust 
or fumes might be associated with an increased incidence in lung 
cancer. Association of arsenic poisoning by occupational or medicinal 
exposure and the occurrence of lung cancer has been reported by Hunter 


•’(1939» l9U6a, 19U6b)y byMerewether;(19lUi)> by Hemy- (I9ii<?),.by-Mont¬ 


gomery and Walsman (19ll), by Von Pein (fi$l £ 3 ), afltf by Goeckemann anl 
Wilhelm (19U0). But other workers have pointed out the lack of corre¬ 


ct 


lation of lung cancer and arsenical exposure in orchard!s.(Neal and 
sH3L9ul), and among arsenic-eating mountai: 


co-workers H19U1), and among arsenic-eating mountaineers of Tyrol and 
Syria (Oppenhelm, 19^3)* 

The experimental evidence in animals regarding a possible car¬ 
cinogenic effect for arsenic is inconclusive. Cholewa (1935) reported 
the development of lung tumors in two of twenty white mice fed a diet 
containing arsenic oxide for a period of one year.. This experimental 
result, as Hueper (19l;2) has observed, is of little significance as 
an incidence of more than 10 percent lung tumors is not unusual in 


normal mice more than one year old. Inconclusive or negative results 

were obtained in other animal experiments by Leitch and Kermaway ( ), 

by Roffo (l9l$ and by Hueper (19k3b, 1916b). Hueper (195of remarked 

A 

that the short life span of experimental animals, however, prevents the 


arsenicals from taking proper effect or excretion of arsenic in the 
hair of furry animals gives unsatisfactory results. 

It must be concluded that the available evidence is inconclusive 


as to whether or not arsenic or its compounds ore of etiologic significance rs 

| # * 

fjM 

in the genesis of primary cancer of the lung. 

£ ^ CtWuin e ft*- q^n/c Co 
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CHROMATES! 


Although lung cancer was found in men with an history of 

exposure tc chromium compounds occasionally, as late as 1932 Lehmann 

maintained that the association was merely coincidental* Pfeil (1935), 

“TTslekp 

Alwens, Eautos and Jonas (1936), Wwjf (1936, 1937#, 1937b, 1938), Gross 
(1936), Bauke (1936) and Koelsch (1937, 1938) among later workers 
• found such-an appreciable ntmber of linig cancers-among'Workers-in • 
chromate plants in Europe as to suggest a possible causal relationship* 
Machle and Gregorius (19U8) found that 21*8 percent of all deaths 
in the chromate industry in the United States was due to cancer of the 


respiratory feystem* 
3x$xp$ 1*3 percent* 


This percentage is 16 times the expected -asMOT?— 
The individual ratios in 5 out of 6 plants range <£*« 


from 13 to 31 times the normal* In 5 of these 6 plants, the death 
rate from lung cancer in the age group 50 years and under ranged from 


20 to 27 times that for a comparable industrial group, while for the 
age group over 50 years it ranged from 10 to hO times* Of 193 deaths 
studied, 66 were due to cancer (3k*2 percent), and of these 1*2 were 
due to lung cancer* In this series, the average number of years of 
exposure to chromates before t development of cancer of the respiratory 
system was lij*5 years. This agrees well with the value of 15 years 


cited by earlier European investigA ors* One of the six plants studied 

hi* 

handled principally by^hromates, chromic acid and tanning waft* com¬ 
pounds, and no monochromate salts,as did the other five plants. In 

this single plant, no deaths were recorded due to lung cancer, end 

fKt't only r 

achle end Gregorius suggested/±kaJt a certain form of chmnaifia_ 


Btfted^ka* 


fV;jfT.PV n n 
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Hueper (1950b) from the official statistics available for 
Germany up to 193 9 reported a total of 39 cases of lung cancer 
among about 1,006 chromate workers employed in several plants 
for a sufficiently long time to be affected. He concluded that 
the incidence of lung cancer among these chromate workers, living 
and dead, was about h percent, according to the uncorrected figures, 
■.and- was' in'all. probability actually higher..- • This rate, according- • ■ • • 
to Hueper, was at least four times that for the general adult 
population. 


7^ 
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Toutschlaender (1937), Gross (1936), and Lukanin (1930), were 

unable to produce tumors in animals exposed to inhalation of chro- 
ate 

gjdtg dust. The only experimental evidence for a possible carcino¬ 
genicity of chromium or its comDounds is the work of Schinz (I9b2) 

thighs, 

in which metallic chromium was implanted into rabbits' eyas t and 

four years^sarcomas at. the site of tapia»mfc±BJS implantation and 

c^-irc u/ 

carcinomas of the lung were.observed in «e»e animals. 

‘ . ‘of- lung- cancer 

Although the number of cases/in which a history of inhalation 

of dust containing chromium or its compounds .awdkphromates especially^ 

is small, some of the studies are well enough controlled to suggest 

that inhalation of chromium and its compounds may be an occupational 

hazard mtk worthy of the closest study. Further inconclusive evidence 
ing 

concern/a possible carcinogenic action for chromium or its compounds 

cv' 

has been discussed by Hueper (I9ii2, 1950). 

b 


NICKEL CARBONYL* 


Certain operations in the pnri tIan Men of nickel d u r i ng i t a 
large angle jarodJUCtloft lead jf to the formation of volatile nickel 
carbonyl* A Yew reports'll high incidence of carcinoma of the lungs 
and of other portions of the respiratory system in workers exposed 
to vapors containing nickel carbonyl. The brief literature boaring 
on a possible caU3al relationship between the inhalation of nickel 




carbonyl and the genesis of luuhg cancer has been reviewed by Hueper 
(19u2) and is not further discussed in the present survey# ffi c p 

A _ 

ther and more .extensive control studies 


Ibofore ar 
Inn* 


ff 


^re needed 






0pp4I0S20Z 



Hueper ( 1951 ) in recent work injected powdered nickel 
into bone cavities or into the lung cavities of rats. Cancerous 
reactions developed in thirty percent of rats surviving core 
than eight weeks. In several of the animals bone cancers as 
large as golf and tennis balls developed. 



Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 












T'llSCELLAHF6‘<S OR 

OCCUPATIONAL EXPOSURE TO DUST OF UNSPECIFIED NATURE: 


Prockbank (1932) reviewed the occupational incidence cf 

j 

primary lung cancer in fi?8 cases reported in the literature 

in which the diagnosis was verified post-mortem* He observed 

that in many recorded cases the occupation history was inadequate 

because only the immediate occupations prior to death were recorded 

and these may have no connection with the etiology of cancer, while 

in contrast some earlier occupations may be highly significant* 

Prockbank concluded that lung cancer predominated in the laboring 

classes, although no single occupation could be implicated* In a 

cases 

closely .studied series, of 62 pKEKHKt, j^ssitRrkEcxxlsxK^ nine (IJ 4 *5 
percent) had dusty jobs; eighteen (29 percent) worked among gases 
and fumes; and four were gassed in World War I# 

Rosedale and McKay (1936) found 75percent of 5? cases of 
lung cancers had been employed in occupations requiring exposure to 
\ dust or other irritating atmospheric factors* Frissel and Knox 
i (1937) report that in their series of US cases of primary lung cancer, 
only three had been exposed to dusty atmospheres* " 

j^'Schairer and SchBnirer (19U3) studied the occupational history of 
lung cancer cases seen at ¥i«r Jena Pathological Institute* These 
f workers concluded that there was no marked departure of the occu¬ 



pational distribution in lung cancer cases in this series fro: 


ge^era|ij p^julation in the ssy^e region of Germany 



Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 
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c^r 


Mechanical Tramai 


A history of direct trauna resulting in 


injury to 


pulmonary tissue associated with lung neoplasms ha3 been reported 

Kikuth (1925), 

eeastnsSay by a number of workers including Adler (1912),/Weller 


(1929), Wells and Cannon (1930)* GjQlespie (1932), Graham and 

A 

' Singer' (1933)* -Fischer-Wasels (1933,.1936),Gonez (1937)>Pilg-. 

erstofer (1937), Fischer and Fenster (1938), and KLotz (1938)* 

b 

Simons (1937) in a review of literature collected only a 

total of 19 cases of carcinoma of the lung associated with a 

history of mechanical trauna. . t 

5* mh Stvi f-S 

Jaffe (193)0 recorded that a t abo ut 100 cases of lung cancer. 


none showed a 


relation to a preceding trauna. In one 


case, a bullet was encapsulated in the right lower lobe for 
several years, and a squamous cell carcinoma developed in the 

i 

left lung. He concluded that finding^ excluded the possi¬ 

bility that an old injury might be related to a lung tumor. 

The small number of lung cancer cases in which a traumatic 
origin has been alleged makes it clear that mechanical trauna 
of the chest can be of little importance in the special etiology 
of lung cancer. As Hueper (19^2) and Kioto (1938) implied, the 
co-existence of a history of trauna and of lung cancer is probably 
merely coincidental in most cases - especially in view of the low 
frequency in which such association can be demonstrated clinically 
or pathologically. The question of lung cancer and mechanical 




Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 
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OTHER CONSIDERATIONS 6 $ / I ~ ( < o 

Bonser (1929), Hruby and Sweany (1933), and Passey and Holmes 
(1935) concluded that their efforts to establish an occupational 
correlation for the incidence of primary cancer of the lung were, 
on the whole, disappointing* 

Brockbank (1932) concluded that cancer of the lung is pri¬ 
marily a diseaseaf the laboring classes; Klotz (1938)-accepted ’ 
Brockbank 1 s observation with reserve, since the majority of patients 
admitted to most large hospitals and institutions are of the labor¬ 
ing class, while the well-to-do patronize private hospitals and 



fr Mate (1938) in a study of 138 lung cancer cases seen by the Veterans 

*r 

Administration of the U. S. Government found that 50 (36 percent) gave a 
history of being connected with occupations or industries in which there 
was a possibility of ‘irritation and traumatization of the respiratory tract* 
f/ats concluded, "The fact that so large a percentage had been engaged . in 



Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 
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| Schairer and SchBniger (I9i;3) investigated the occupational hazards 
l or lung cancer cases seen at the Jena Pathological Institute-- •‘■he-> 


workers concluded that there wa 


distribution in lung cancer cases 
the same region. 


5 no marked departure of the oc -upational 
Trcr”that of the general population in 


7 




E. L. and N. 1!, Kennaway (191*7) reported a study of tb » 
^in»jdfe««g~Trr~cahSir = ^r~Th'^yig'-g.and -Iwyan based on data de¬ 
rived from death certificates of cases of cancer, of the 

• .lung and. of the .larynx in males from England**and '.Vales for tho 

1921-1938« The study ^ based on 38,1*18 certificates 
that were examined individually. This comprised-23,51*9 cases of 
cancer of the lung and li*,B69 cases of cancer of the larynx. Their 

* lengthy study should be examined for statistical particularso These 
authors discuss at length the sources of error existing in a statis¬ 
tical work on death certificates, and the problems in studying occu- 

*T - 

pational histories® These workers concluded after detailed analysis 


of their statistical material that the increase in recorded cases 

cl*** CL. yt 4 ^ 

of lung cancer ca nnot he attributed to any increase of data obtained 
by autopsy# ^ ^ 

** ^^ •$ J~t ^ d >, u r /> CC ;«/ 

6 c c ^ /io-r\ d k(i-i 4 P-? -S /■< />> * 7 -/a 

j,Ln,x 

^ 't / y tC ■/( <f 


7 


K. § € 


Co 


*-* / < 


“ aSOn (19W ^ ** *.«»*. of 1<000 
consecutive cas^s 

,w __. E ca r s " n «*• -wi-i 


Chest Surgery Gentry (England] 
concluded that a g 
sente 


during jhe ye^rs 191*8-191,9, and 

groups 



Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 
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Kasch (19^0) reviewed 20,71*3 autopsies at the DCesseldorf 
Pathological Institute during the period 1920-191(8 with regard to 
the incidence of cancer and of lung cancer in particular. This 
worker concluded that consideration of the occupational histories 

l** 

of these autopsy cases of lung cancer were of little value in de¬ 
termining .a possible etiologic factor for human lung cancer. 


'y 







Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 


9 064t0S202 











Occupational histories have been tabulated in many studies 
of lung cancer. However^many such studies have not been considered in 
the previous pages, as the value of the occupational data is limited 

either because/ only a small number of cases are analyzed, or because 

e-f 

control data are lacking as to the occupational distribution art the 
genera} poDulation. Macklin (l?b8) has emphasised this latter point 

in the statement: 





sees 

"Grice papers' ... that-in a given’district• •' ' 

lung cancer is oftenest found in the workers in 
the pottery factories; in other districts, lung 
cancer will be said to occur most exclusively 
in the coal miners, etc. Accompanying this 
should be a statement -as to what pe rcentage of 
the male workers in the first community were 
from the oottery plants; in the second, what per¬ 
centage of the male workers in the district were 
coal miners. As long as we do not control our 
data, by asking the dame questions of these not 
suffering from the disease as are asked of patients 
with the disease, jve caniJgt legitimately assume 
that the rositive r.l^teualpf a trait has any sig¬ 
nificance." 



Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 



















m 


Huoper (l9?ol observed that, "the present inability of 


demonstrating a single extrinsic agent to be wholly responsible 
for JTthe increase in lung cance0 ... is not a vali<£ reason 

•.—Y.'tklO per* * C — - - 

against V hi a ec ncepti& n because it is well known that several 
^ and 

agents with highly different pkysical/chemical properties may 


cause pulmonary malignancies of occupational origin." 









Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 
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Macklin and Macklin (l9?0)(critical^>discussed^the methods 

employed In studying the role of occupational and environmental 

factors in limp cancer. They pointed out that mary clinical 

investigators are not consistent in their questicnaire forms. For 

example, lung cancer patients are asked about history of respiratory 
uterine 

diseases, but arixa cancer cases are not questioned with regard to 
this. They observed that if one asked skin cancer patients about 
±± exposure to weather, a high degree cf association will be obtained. 
Eut if one asked the sane question of bladder cancer cases, a high 
percentage of association may also be found. They also pointed out 
that all occupations of patients must be examined as an early occu¬ 
pation may be more important than the most recent one. They observed 
that the statistical treatment of lung cancer by many workers has been 

faulty as the data is uncorreQted for age and sex distribution, and 
further, that the mistake is often made of assuming that an unselected 
group of persons furnishes an adequate control merely because it is un¬ 
selected. Macklin and Macklin emphasize that control groups must confirm 


with the experimental group in as many variables as possible except the 
one under direct study. "T’^rSc. w 

V ,4 ^"7 Can '* 

fits iffy 1 

a 


( f-e^ 


g 

O 


Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 








are operative in specific occupational circumstances. However, 

A 

the present state of je our knowledge mgkes it impossible to 

* j. 

assign etiolngicifl. significant to any particular factor that 
would account for the progressive and general increase in lung 
cancer incidence throughout the world. Many investigators have 

suggested the possible importance of air pollution by various 

— ci£eu*iU 

substances associated with increasing industrialization or 

A 

urba niz ation. However, in most reports comparing the incidence 
in rural areas with urban comunities, the data presented show 
no difference in the Incidence of the deeee that can be accorded statistical 
si gn i f icance. On the other hand the inadequacies of such data do not 
preclude the possible importance of air pollution . 


The present reviewer agrees with many workers 

that more extensive and better controlled statistical information is 
necessary before a correlation can be considered asjf demonstrated 
between environmental and occupational factors and the incidence 



Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 
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CO.fBUSTION TiilMPERATUHES IN THK SMOKING OP TOBACCO; 


M 

luring the smoking process, tobacco iB subjected to 
mild destructive distillation followed by combustion at temperatures 
in the range 370 - 700° C. Cooper and co-workers (1932), Kennaway 
(1925), and C anpbell (1939) among other workers have reported 
carcinogenic activity in animals in various organic materials 

ly 

burnt or deBtructive^distilled in this temperature range. Copper 
and co-workers (1932) and Kennaway (1925) have reported slight 
carcinogenic activity in animals for tars obtained fcy the destructive 
distillation of coal and certain rtkwx organic materials at tempera¬ 
tures as low as 450° C. Tars obtained from coal Seated at 560° C. 

at jl. 

were almost as carcinogenic as those produced a temperature of 

A 

1H50° C. Cooper and co-workers (1942) observed that in pipes smoked 

normally the temperature of combustion varied from about 370° to 

590° C. according to the variety of tobacco used. With vigorous 

from 

smoking, temperatures scoots 480° to 700° C. were observed. IlcKalfy 

(1932) observed a temperature of about 300° at the burning end of 

a cigarette dropping to 60° within 1.25 centimeters of the glowing 

xjtrfx zone. Lehmann ( ) reported the temperature of the glowing 

zone in cigarettes to be about 400° falling to 70^ C. at a 

distance of one centimeter from the mouth. In cigars, this worker 

reported thd corresponding values to be 3C0° and 35° C., respectively. 

Plory (1941) found that tobacco burning slowly in a pipe reached 

a temperature from 425° to 560° C., but during suction the temperature 

rose to 600°- 700° C. , in isolated vaeB reaching 750° C. Luring 

s 

suction tiaoc temperature A in the glowing zone of cigarettes were 
recorded between 604° and 670° C. In contrast, the temperatures 
recorded for burning matches ranged from 850° to almost 1000° C. 


2025017912 
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A 

Brosch (1900) painted the skin of guinea pigs or 
rabbits with tobacco juice and observed only proliferation 
of tissue. 

Sborowski (1SC8) exppsed four rabbits to an 

n. . 

atmosphere containing cigarette smoke (continuously ? ). £tx 
Two of the animals died after 57 and 66 days, respectively, 
and the remaining two were killed and autopsied at 129 and 
180 days, Zborowski reported that on autopsy histologic 
changes were evident in the heart ganglia and in the aorta 
walls, but he did not state whether or not the animals were 
examined for atypical growths. Stocker and Vacker (1910) 
painted the ears of rabbits with pyridine, a constituent of 
tobacco smoke, and reported that some epithelial growth was 


dh in 

STUDIES pr TOBACCO AS A PggSgBST NEOPLASTIC AGaNT 


shxxxxrf observed. 

Wacker and Schmincke (1911, 1912) injected 


tobacco t3r (from pipes) into the skin of rabbits' ears, and 

W4-1 ■f*****^ 


after about 21 days h m ■ filial ,1 tissue proliferation^which on 


histologic examination was misleadingly similiar to 
"laminellar skin canser" and showed numerous branching of the 
proliferated epithelial cilia into the vicinity of the 
cartilage. 

Hoffman, Schreus and Zurhelle (1923a) painted 
the skin of an^m a " L a repeatedly with djfnicotinized, tobacco 
tar. After one week the hair fell out, and after two weeks 
dry yellow-brown flakes and crustB formed on the Bhiny 
depilated skin as a first sdatx sign of hyperkeratosis. 

This condition remissed, but soon as the hair started to grow 
back, it often fell out afeain. The painting with tobacco 



tar was continued for eighty days without ai>y deep change in 


W«ll I 1111 VKVimWII IILHIMI I'M laiMII Ml> !■ raw LV1VTWT4 ■ i 
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skin except for inflammatory infiltrations under the derma 
and alight thickening of the epidermis. u 0 atypical 

proliferation or malignant growth ware observed. In furtter 

work, Hoffman, Schreus and Zurhelle (1923b) painted the skin 

of fowls with tobacco tar snd produced only hyperkeratosis. 

(1923?) 

Bergerhoff painted the skin (?) of mice for eighty 
days with a denicotinized, tobacco tar and observed neither 
malignant nor atypical epithelial growth. 

Helwig (1928) injected rabbits with tobacco gar from 
pipes and observed only proliferation of tissue during a 
period of four months. He also painted inbred albino mice 
three times weekly with a nicotine-free ether extract of 
pipe tar in olive oil and with the destructive distillate 
of tobacco ( 400°- 500° fraction) and over a period of eight 
to ten months observed the formation of occasional benign 
ulcers. Helwig (1928) also called attention to work of 
.SjdUHdc heitch of the Cancer Hodpital Research Institute 
(apparently unpublished) in which the chloroform-soluble 
fraction of condensed tar from tobacco smoke was painted on 
animals with the appearance of ulceration, but of no 
epithelial proliferation. 

Mertens (1930) exposed 125 male and female 

mice of various strains to an atmosphere of cigarette smoke 

, Apparently no control an imala w ere 

for one to four hours daily./ At the end of xxuxpixxja&xx 

the experiment 28 animals were still alive. Jive of these 

had been exposed to the action of the smoke for fifteen 

months, and were normal in weight and size. One animal 

died on the sixth day of the experiment ( third day of 

smoking) and on autopsy pulmonary addnocarcinoma was 

demonstrated histologically. Mertens concluded that this 


ecp lojui. 



.Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 














199 

neoplasm was present in the animal before institution 

succumbed 

of the experiment. A second animal/on the 149th day 

, exposure 

of exjsBSxxs the experiment after w ytiff ty to cigarette 

smoke for 110 hours on 111 days mxsiudwjbcjuirix and 
on autopsy the findings were pulmonary adenocarcinoma 
with no metastasis to distant parts. Because only two 
neoplasms had been observed and because one probably pre¬ 
existed the experiment, Mertens held any consideration of 

action of the tobacco 

a relationship between the/smoke and the causation of 

of the neoplasms was moot. Host of the animals exposed to 

the smoke showed various degrees of acute inflammation 

of the trachea, bronchi and lungs, and many succumbed to 

the smoke at early stages in the experiment. Changes were * 

also observed in the spleen, skin, and intestines of some 

mice. During the course of the experiment few of the 

females became pregnant (pne aborted) and the reason for 

this abnormality was not determined, however, some evidence 

of testicular changes was obtained. jdfet Mertens (1941) 

reported an extension of this series to jcssae additional 
. ^ 

aniroils.and- .longer'exposures- to the-tobacco smolce;. this .. 

rv ’ ' •.. 

more recent paper is discussed in a later section of tins 
cnapter. 



Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 
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til* 1 2 his 

Mertens (1941; reported an ercto-notcm of earlier 
study of the action of smoke on mice to more anirmls and 
to longer exposures Kfx to tobacco smoke. Tire* tiai 1 K.r 
1 T i llfl Y Ute ' I I i “T** T ill I n I I TT-—TTrr ir I lf . I I IJ the 

SfikfftJtTB"as”a”Possible lieofjlay ole tax tntr»-3-y-n~fV 

A total of 157 mice of various strains, including 28 mice 

previously reported as surving periods of exposure to 

• cigarette smoke' up. to. fifteen- -months,'. were 'expos ed' to- . 

f or 

such smoke aaxxsai usually two or three hours daily, 
but sometimes for five to seven hiurs. The total 
days of exposure to tobacco smoke in seme animls 
was xxsxxg££x£xjr2x was a maximum of 475 days. Of the 
157 animals, 74 were subject, to the smoke alone, 85 were 
also painted with tar (coal?;, the tar treatment beginning 
jgxx two or three,* months before the action of smoke in 
some mice and simultaneously in others. The tar wxxxrEpBxfEd 
3 tBXXEXXB±xxi£y exerted no observable inxruerice u.. t..^. experi¬ 
mental findings. Tne development of cancerous growths 

in the respiratory system was observed it? none of the animals t 
. . 0UN\ 

However, some metaplasia of tr.e trachea bronchi was observed. 
•Jertens concluded that any relationship between smoking and 


/y? A 


lung cancer - wnencr positive or regain ve in sense - can only 

entirely 

be evaluated when the experimental conditions can duplicate 
the smoking process in man. He also observ 
small life span of the usual ex 


|d that 

the 

i 

a 

res ent 


.11 . (1 


Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 


9ffS^T0S?02 














/s-0 


Roffc (1930a, 193Gb, 1931a} reported that 
blowing smoke directly upon the mucous membrane of the 
rabbit's lip produced occasional superficial leukoplakia, 
toily painting ^the ears'of r.bE«a conde,bed 

a period of six^months resulted in the formation of a 
***** "papillary carcinoma" of the ear. Keratinization 
rook place during the Subsequent two months and the animal 
died one month later of pneumonia. There was no mention 
of metastases of the growth. Koffo (1531b) injected rabbits 
with'pure nicotine or with crude' nicotine extracted from ' 
tobacco, but was unable to produce either epithelial lesions 
or tumors during a period of eight to twelve months. 


In 1931, Chikamatsu reported that by painting the 
ears of rabbits and the backs of mice with tobacco tars 
(unspecified as to mode of production), after 225 days a 

medullary cancer in a rabbit's stom ach and a can croid^ mentioned. 

_.— •. " The appearance of~meta6ta"ses was not/ 

£of a rabbit's ear were produced. / The tar was apparently in¬ 
active on mice as no positive results were recorded. The 

detailed 

number of animals employed and the^experimental conditions 
were not reported. In contrast to the findings with tobacco 


tar, carcimmatous growth was observed on the ears oi control 
f after 



Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 
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Cooper and co-workers (1932) painted ax mice 
with, tar from condensed whole smoke and from ttee 
destructive distillation of tobacco at 400-600° and 
at 7&0-800°C. These tars were extracted to free them 
of bases, acids, phenols and nicotine and thus to render 
them less toxic to the animals. They were applied sapec as 
ten to fifty percent solutions in alcohol, bemzene or glycerin. 
Fifty mice ®f unspecified strain were painted over 
a.period of 23 months. One developed an epitheliomu after 
sixteen months. This finding is to be compared with the 
findings of the same workers in apparently the same strain 
of mice that coal tars produced a high incidence of malignant 
growths. These workers concluded that tobacco tars are 
relatively unimportant in the causation of cancer. Spectro- 
graphic examination of the tobacco/ tars showed no bands 
characteristic of the benzpyrebe type of carcinogenic agent. 
However, as the spectra jtm were confused, they concluded 
that this observation was to be considered inconclusive. 


Roffo (1931b, 1932) allowed tobacco smoke to 
impinge directly on the inner side of rabbits’ ears. The 
animals were exposed to the influence of the smoke for two 
to tnree minutes dairy.. Roffo reported that after three 
years a carcinoma developed in one out of ten rabbits. 
Histologically it was shown to be a grov/ing tumort) with 
pronounced atyricity of its cells. Furthermore there was 
±xfi± infiltration and perforation of the auricular cartilage 
with metastateo to the cervical glands. Roffo (1932) intro¬ 


duced pills containing the combustion products of tobacco 

*■* TP r, . *7 ^ a. _ j > j ^ 1 « - - - - j-i 4' cj /i -r* ti I f l 1 i'MH 




Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 
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a neoplastic type^ These lesions were more severe tiffin 
those produced by pials containing tar, tricresol, atcsix 
or aniline. 

Moratti (1932 ) inserted cigars into the gall bladder 

of dogs and injected nicotine solutions into their breast 

for an unspecified period of time. By these procedures 

he obtained only chronic inflammation. 

Bogen and Loomis (1932 ) painted the back of the neck 

of inbred mice and rabbits ober a period of six to twelve 

.months jt*x with a gl-ycerin solution of denicotined tar from 

the destructive distillation of’ sigarette tobacco at a 

temperature of 40C-5Gc° q. Loss of hair occurred in a few 
the hair 

aniraalsg. but scon reappeared. There was no thickening 
of the skin and no sign cf ut e formation of cutaneous horns, 
warts or other proliferations during a period of more than 
one year. Control animals were treated with gasheuse tar 
of known carcinogenic activity. The skin of these animals 
snowed marked changes within a short nme and within a 
few months small waftr-like or papillary growths api eared, 
followed by more extensile and invasive growths that 

metastasize/eventually. This latter demontrated t^at 

i 

the inbred strain employed was highly susceptible to 
carcinogenic agents. In a further experiment, Bogen and 
Loomis painted the left ears of two rabbits with tobacco 


tar, and the rign' 


i tn gasheuse tar 


GCf t 



theliyllprolii era 
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-legally {l&Ch ) mfle up the veater-sc lub : l j rouu 
fron the smoke of IOC cigarettes to a velum* cf Uc cubic 
centimeters and sprayed C.l cubic centimeters daily info 4 >, 
mouths of six half-grown rats. After 7: days, one rat dies 
with two areas of inflammation on the tongue caused by 
encysted Trichinella si ifcaiis> ' lifter 9-7 days another rat 


died, but autopsy did not reveal anything js£::ke*e n 


o w£fi or u i .v 


Six other rats had tobacco tar apt lied to the left ear and 
• and _ six'mb-re had--it .applied. :to- the shav.ed. .bkofc.- / .f\yc> -ahibik.i-s.' • 
served as controls. three rats with tarred backs died c.n the 
xxtex eighth day of nicotine poisoning, and the tar dosage was 
reduced in the remaining animals. After 11C days, three rate 
with tarred backs became ill and lost weight, and the tar 
treatment v/as discontinued, iiair grew in again as soon as tar 


irrr n 


ceased. All of the experimental rats had coarser hair than the 


controls, but their growth was less rapid, as loulson 


brief experi 


makes Mela 


( 1949 ) 


jfcutxxobserved the intercurrent mortality and the relative 


1 time even for the moot long-lived 


Source: https://www.industrydocuments.ucsf.edu/docs/hqblOOOO 
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Lu (1934a, 1934b) painted tobacco tar daily on the 
inner ride cf both ears of rabbits. Of ten animals , tv.d 
died within sixty days. The remaining eight animals showed 
no tumor formation at the end of 12C days. At this time 
painting of thd left ears with coal tar^ two or tr.ree timer¬ 
weekly was begun xx±ix while painting of the right ears was 
continued with tobacco tar. lour cf the animals developed 
Kzxxx carcinomatous growths ( confirmed histologically) 

on their left ear that had been painted with-coal tar within 
after initiation 


. .17 to. 32 .days/pf .such, painting.. 


.'Three, of 


these four 


.nimal 


showed evidence of carcinoma on their right earsr that had 
been painted -with tobacco tar after the 14£th to the IGSth 
day ix of such painting, hone of the remaining, ^,- ui - a .....alc 
developed carcinoma iron u.c coal tar application or thx 
tobacco tar painting up to the 195th day of tobacco tar 
painting. On this day one rabbit of the four developed 
a carcinoma on the ear painted with coal tar. Lu surmised 


that this tumor might be associated wit}, the 


.ntrav 


^ u •. 


injection of cholesterol in olive oil daily from the 
185th day for eight days. Tc check this relationship 
he devised further experiments. 

iyx Lu pre treated rix rabbits with daily 
intravenous injections cf cl.-le terci cubic cent!m.Iei 
of a 3 percent solution in olive oil;. A v>c animals died 
of lung embolism. The remaining feu: were pAr.it-i a:; fix 
1 ft ear witi. cc-- 1 tar and on their ri, i.t- r will, tot xc 
tar. Tuf^or were .••hsorved ca the left ear ear on tlx 


. Is 


Say c: 


r 
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j.tc- tre.'itr.or.t v. * 
the appearance 01 ecu. 
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cf ti.o ears ol twos v. it:. ur. ^u-jCU! • c -e t. 

tobacco crcke prc.iuce.: ' -licit. 
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bcnureh and i.iiu.ersto: r» d*Mn . |i?T no turner format" c r ’ 

A 

paintinr nice durinr a per : ed of 2 ?^ to 63 ? days with deni cotini:; 
tar from cirar sr.oke alone or in combination with v '.cchani rr.l or 

.. .. .. . . .. + t\; »v\'. 

; . thermal;Injury/. .Further,' lha . ; , r ohw rv M ' . 30 -t uncr • rrc/th‘4* •Vat h 
mice over a period of 60 to h PO days with iistillatos of the cipr. 

Al >0 /'^*** ! • vv 

mentioned above. 3&ep Spriwr fmmH no ill effects b*. paintinr t 

s ^ 

ears of rabbits for a period of 223 days and paintinr the mouths 

be *- 

rabbits over a period of bijO days wi th^ifar tar* They also pain 
one oar of rabbits maintained on a cholesterol-rich diet with coa_ 
tar until papillomas appeared* These painted ear:; wore amputated 
the other ear was painted with tar from cirar smoke, ’in thi 5 ; lat 

scries amonr seven survivors out of ten rabbits, one animal devoir 

S 1 >> 

a carcinoma after }hh days and dev«]o;v»(i oari ’■ 'orra r ' o^t- 1 " 1 ' 

b‘iA 7'. 

(^j Later oc^ur cu anu »<xnterstein \ upi~ic 

±b3c3EEBx±»x> coal tar to one ear of rabbits until war 
appeared at which time the oar wan amput ated and ap; I ; n 
tar from ciyar smoke to the cthdr ear for a erica of 
4 b months. Ihe animals were miutaine: cr. a cheler ter 
-rich diet,. There ap] eared a equation 1 - e.areincrn on ti e 
of one rabbit an wefkl an a papi 1 u>v:a on the nirtitat in “ 
membrane f nnltit le he T, :any i ernat t of the: intent ino and 
a **xr.dx: spindle cell earcona of the mo tin;. "tit 1 
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dete ct**- am, 

fccaas^ on spectrographic analysis of tobacco tar r» known 

aromatic, fused ring hydrocarbons ( that is, carcinogens 

of the dibenzanthracene or benzjjyrene type). 


Campbell (1934, 1936) used strains of mice 
predisposed to a high incidence of spontaneous lung tumors. 
He exposed them to cigaretA* smoke under conditions re¬ 
sembling those of a more than moderate human cigaret smoker 

in the amount of smoke inhaled. There was no effect of any 
importance upon death rate, body weight, fertility, or 
rate of growth. Seventeen of 74 experimental mice and 
11 of ix 76 control animate developed primary lung tumors. 
The higher incidence in the animals exposed to tobacco smoke 
v/as not considered significant because a few animals in the 


experimental group survived for a longer period than tnut>e 

in the control group. Campbell (1934, 1936, 1939) painted 
for about sixteen months 

mice/with tar condensed from cigaret smoke ±sx and xjcxr 
reported th'e appearance of occasional hyperplasia and possible 
skin neoplasia. 


According to Kinoshit3 (1937), 2aki painted 

tobacco 

mice with a denicotinized ether extract of/tar from 

Japanese pipes (clay?) for periods up to 130 days, and observed 
two squamous 
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